PRODUCTION LOGGING IN HORIZONTAL WELLS WITH MULTISTAGE HYDRAULIC FRACTURING
WITH A SIMULTANEOUS DYNAMIC ASSESSMENT
OBJECTIVE
Production logging in horizontal oil wells is performed to obtain a clear picture of the porosity and permeability distribution in the reservoir
across the production area, the performance of the producing intervals in the well, and the production in the hydraulic fracturing zones.
The most topical issues include identifying the optimal frac sleeve positioning, selecting well operation modes, enhancing hydrocarbon
recovery and ensuring uniform reservoir development.
The development of hard-to-recover oil reserves in Western Siberia requires drilling horizontal wells as well as efforts aimed at production
stimulation using multi-stage hydraulic fracturing that may consist of up to 10 stages for each well. Since 2018 many wells have been
drilled in hard-to-recover oil reserves in Western Siberia with the initial production rate up to 240 tons per day. At the same time, the
average production rate of wells in the Khanty-Mansiysk Autonomous District is about 31 tons per day. Apart from adjusting the operation
modes to optimize the production, evaluation of the multi-stage hydraulic fracturing (MSHF) efﬁciency requires reliable data on the
production in the near and far fracture zones.
SOLUTION
The advantage of the proppant with a polymer coating containing markers-reporters is the possibility to obtain quantitative and qualitative
data on the performance of well intervals without well invention. In addition to standard marker-based production logging operations, this
project also evaluated the contribution of the far and near hydraulic fracture zones by injecting polymer-coated marked proppant
containing various inﬂow marker codes. Then the reservoir ﬂuid samples were tested to identify the inﬂow markers washed out into the
well from the far and near zones of the induced fracture.
The application of this technology can be illustrated by the case when GEOSPLIT proppant was placed in the producing intervals of a
horizontal section during a 10-stage multi-stage hydraulic fracturing. The performance of the horizontal well's producing intervals and the
contribution of near and far zones in the 1 and 10 frac ports to the overall production were monitored from March to July 2020 (ﬁgure 1).

Figure 1 Visualization of the producing intervals' performance monitoring with an assessment of the contribution
of the far and near zones of the hydraulic fracture
The marker-based production logging showed a slight redistribution within the production proﬁle due to a decrease by 34% in the
contribution of port 5 over the entire monitoring period and an increase by 2-5% in the contribution of other ports after two weeks of well
operation with a gradual transition to the steady-state ﬂuid ﬁltration. The well under study has a non-uniform production proﬁle in the ﬁrst
period of sampling due to the well's transition to steady-state operation, and since April 2020, relatively uniform and constant production
has been observed in the reservoir.
At the same time, production proﬁling in the near and far zones of each of the studied fractures in ports 1 and 10 reveals that the
contribution of the near zones is growing over time compared to the far zones. The production in the far zone prevailed in the ﬁrst period of
sampling, which was a consequence of the mechanical destruction of some proppant during hydraulic fracturing and the intensive
release of markers-reporters in the process of well operation. However, starting from the second period of sampling, redistribution within
the production proﬁle occurred with the near zone becoming the major contributor. Moreover, this process is observed in two fractures
almost simultaneously, and the intensity of marker washout depends directly on the speciﬁc ﬂow rates at ports 1 and 10.
CONCLUSION
The obtained data on the interval performance helped to identify the areas with the highest production due to the relatively higher porosity
and permeability of the reservoir, show the production dynamics in the intervals in question, which in turn helps estimate unaffected in-situ
reserves, and can be used to select the most economical well operation mode that would improve the oil recovery rate. In addition, the
dynamic assessment of the contribution of the far and near zones of the hydraulic fracturing to the overall well production is useful for
planning future ﬁeld operations to achieve high and uniform production of the well under study, as well as to optimize costs.
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